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Electron paramagnetic resonance 
(epr) spectroscopy is a sensitive and 
versatile method of studying paramag- 
nets, which is finding increasing use 
in chemistry, biochemistry, earth and 
materials sciences. 


The technique is treated both qualita- 
tively and quantitatively, with a pro- 
gressive increase in sophistication in 
each succeeding chapter. Following a 
general introductory chapter, the first 
half of the book deals with single un- 
paired electron systems and con- 
siders both metal and ligand Zeeman, 
hyperfine and quadrupole interac- 
tions. The simulation of these spectra 
is discussed, followed by the relation- 
ship between spin-Hamiltonian par- 
ameters and models of the electronic 
structures of paramagnets. The sec- 
ond half of the book treats multiple un- 
paired electron systems using the 
same philosophy. An introduction to 
the epr properties of cluster com- 
pounds and of extended exchanging 
systems is also given. There is a chap- 
ter on linewidths and lineshapes, and 
an extensive appendix containing 
much additional information. A wide- 
ranging library of simulated and ex- 
perimental spectra is given, as well as 
graphical data which should aid spec- 
trum interpretation. Each chapter con- 
tains key references and there is a 
substantial subject and keyword 
index. 


This book is designed to teach epr 
spectroscopy to students without any 
previous knowledge of the technique. 
However, it will also be extremely use- 
ful to researchers dealing with para- 
magnetic d transition metals. 





Contents: Preface. 1. The Electron 
Paramagnetic Resonance Experiment. 
2. Spin Doublets in an Applied Mag- 
netic Field: A Qualitative Treatment. 

3. The Quantitative Description of the 
Spectra from Spin Doublets Interacting 
with an Applied Magnetic Field Only. 
4. The Spectra from Spin Doublets In- 
teracting with a Nuclear Spin: A Quali- 
tative Treatment. 5. Spectra of Spin 
Doublets Interacting with a Nuclear 
Spin: A Quantitative Treatment. 6. Nu- 
clear Quadrupole and Nuclear Zee- 
man Effects in Spin Doublets. 

7. Spectrum Simulation for Spin 
Doublets. 8. Metal lons in Cubic and 
Axial Ligand Fields. 9. The Relation- 
ship between the Spin-Hamiltonian 
Parameters and the Electronic Struc- 
tures of Spin Doublet Paramagnets. 
10. Paramagnets with S > 1%. 

11. Monomeric Spin Triplets: Qualita- 
tive and Quantitative Aspects. 

12. Monomeric Spin Quartet Paramag- 
nets. 13. Monomeric Spin Quintets: 
Qualitative and Quantitative Aspects. 
14. Monomeric Spin Sextet Paramag- 
nets. 15. Polynuclear Transition Metal 
Compounds. 16. Simulation of Spectra 
for Paramagnets with Multiple Un- 
paired Electrons. 17. Extended Elec- 
tron Exchange in Crystals. 

18. Relaxation, Linewidths, Determina- 
tion of Concentrations, and Microwave 
Power Saturation. Appendices. Some 
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physical properties of selected sol- 
vents. Physical constants and conver- 
sion factors. Spin-Hamiltonians, 
operator equivalents and some rela- 
tionships between angular momentum 
operators. Direction cosines and trans- 
formation of axes. Some useful mathe- 
matical relationships. Some properties 
of nuclei with non-zero nuclear spin 
and hyperfine interactions parameters. 
Polar coordinates, Cartesian coordi- 
nates, wavefunctions, orbitals. Determi- 
nantal wavefunctions. Inter-electron 
repulsion calculations. The effect of 
operators such as RO/Sx. Dipole-dipole 
interactions and the point-dipole ap- 
proximations. Expanded FIR diagrams 
for S=1, 1, 3/2, 2, 5/2, 3, 7/2, 4, 9/2. 
Mean values of functions and the meth- 
ods of moments. Subject and Keyword 
Index. Chemical Index. 
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EUROGEL '91 






Progress In Research and Development of Processes and Products from Sols and Gels 


Proceedings of the 2nd European Conference on Sol-Gel Technology, 
Saarbriicken, Germany, 2-5 June 1991 


edited by S. Vilminot, R. Nass and H. Schmidt 


European Materials Research Society Monographs Volume 5 


Eurogel ’91 is the second 
conference to report on the 
developments in research and 
technology of European 
laboratories and industry. The 
volume focuses on the scientific 
and technological progress in the 
field, as well as providing a global 
overview of the latest 
developments. The fifty presented 
papers report on many new 
themes and research groups. 


Expansion in the utilization of the 
sol-gel process for new products 
and processes is developing 
steadily. Application requires an 
interdisciplinary effort beginning 
with application orientated 
fundamental research and ending 
up with engineering and 
technology. This interdisciplinary 
contact can be enhanced by closer 
cooperation between research and 
industry. In particular, potential 
users of innovative materials 
should become more aware of the 
possibilities connected with sol-gel 
technologies. At present the 
sol-gel process is considered as 
one of the most important 
technologies for developing 
innovative glasses, ceramics and 
composites. The contributions in 
this volume will be of interest to all 
those who are involved in the 
development potential of industrial 
and market needs. 


Abbreviated contents: |. Invited 
Lectures. Survey over the State 
of the Art of Sol-Gel Activities. 





Survey over the state of the art of 
sol-gel activities in the United 
States (D. Uhlmann). Sol-gel 
processing of advanced ceramics 
by molecular level designing 

(S. Hirano, T. Yogo). 
Glass-research and fiber drawing 
by sol-gel processes in Japan 

(T. Yoko, S. Sakka). Scientific 
fields and practical applications of 
sol-gel techniques in the Soviet 
Union (B. Shalumov). Survey over 
the state of the art in the field of 
processing of inorganic-organic 
composite materials (H. Schmidt). 
ll. Precursor Chemistry. Thermal 
decomposition of hydrosilses- 
quioxane gels under argon 

(V. Belot et al.). Heterometallic 
alkoxides as precursors to 
multi-component oxides: Some 
examples based on Pb-Nb and 
Cd-Nb systems (L.G. Hubert- 
Pfalzgraf et al.). ill. Coatings. 
Preparation of catalysts on a 
ceramic substrate by sol-gel 
technology (A. Bos et al.). 
Patternable inorganic-organic 
copolymers (ORMOCERs) 

(M. Popall et al.). Preparation of 
superconducting thick films using 
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sol-gel (H. Wedemeyer, 

J. Y. Zhang). IV. Porous Materials 
and Composites. Alcoholic 
fermentation with saccharomyces 
cerevisiae trapped in SiO2 films 
(S. Dire et al.). The preparation 
and characterization of Sn-Si-O 
gels. Part Il: The effect of thermal 
treatment (C.C. Perry et al.). 
Structural and mechanical 
evolution of partially densified 
aerogel during the aerogel-glass 
process (7. Woignier et al.). 

V. New Processing Techniques. 
Fabrication of large size near net 
shape components of silica glass 
(M. Beghi et al.). Elaboration of 
mullite and cordierite powders by 
organic gels (A. Douy). 

A conductivity study on V205 
based amorphous materials 

(G.P. Triberis). V\. Poster 
Sessions. Precursor Chemistry. 
Coatings. Porous Materials and 
Composites. New Processing 
Techniques. General Topics, 
Glasses and Ceramics. 


1992 xvi + 474 pages 
Price: US $ 178.00 / Dfl. 285.00 
ISBN 0-444-89344-X 


Elsevier Science Publishers 
P.O. Box 103, 1000 AC Amsterdam 


The Netherlands 


in the USA/Canada: 


Attn: Judy Weislogel, P.O. Box 945 


Madison Square Station 
New York, NY 10160-0757 


The Dutch Guilder (Dfl.) price is definitive. 
US$ price is subject to exchange rate 
fluctuations. 























The Chemical Physics of 
Solid Surfaces 






edited by D.A. King and D.P. Woodruff 


Although there has been a 
tremendous development of new 
techniques to facilitate the study of 
well-characterised surfaces, there 
remains a dearth of publications 
devoted to the application of these 
methods. This is particularly true in 
the case of multi-technique 
Studies, directed to understanding 
key aspects of surface chemistry 
and physics. This series of books 
sets Out to rectify this state of 
affairs by providing reviews which 
concentrate on the scientific 
achievements in terms of new 
understanding of the chemical 
physics of surfaces, rather than 
the methodology. Since the earlier 
volumes have appeared, there has 
been an increasing shift of 
emphasis to these multi-faceted 
approaches to understanding 
surface chemical problems, which 
makes the series even more 
appropriate to the needs of the 
research community. 


The present volume provides 
particularly clear evidence of this 
growth. In the specific area of 
application of heterogeneous 
Catalysis, substantial progress is 
being made in confronting 
problems of increasing complexity, 
such as those associated with 
Coadsorption, Promoters and 
Poisons, which forms the subject 
matter of this book. This progress 
is reflected in sophisticated 
theoretical calculations as well as 
experiments, and both areas are 
covered in chapters which are 
written by acknowledged experts 
in the field. Specific problems 
covered include the effect of 
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promoters (especially alkali 


metals) and poisons in CO, water 
and hydrogen surface chemistry 
including Fischer-Tropsch and 
water-gas shift reactions, and in 
ammonia synthesis. In addition, 
two chapters are devoted to 
different aspects of alloy surface 
chemistry (bulk alloys and thin 
overlayer films), while one further 
synergistic effect concerns the 
so-called strong metal support 
interaction. In all cases, 
connections are made to the 
related catalyst studies, although 
the emphasis is on the 
achievements of the model 
investigations of well-character- 


ised surfaces. 


The book should be of interest to 
the many researchers in the field 
of surface science (coming from 
backgrounds in chemistry, physics 
and materials science), as well 

as to those interested in 
heterogeneous catalysis. 


Contents: 


Preface. Chapter 1. Adsorbate- 
Adsorbate Interactions on Metal 
Surfaces (J.K. Narskov). Chapter 2. 
Theory of the Coadsorption of H2O0 
and CO with K on the Pt(111) 
Surface (J.E. Muller). Chapter 3. 
Interaction between Alkali Metal 
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Adsorbates and Adsorbed Molecules 
(CO; H20) (H.P. Bonzel, G. Pirug). 
Chapter 4. Coadsorption of Carbon 
Monoxide and Hydrogen on Metal 
Surfaces (X.-C. Guo, D.A. King). 
Chapter 5. Adsorption on Bimetallic 
Surfaces (W.K. Kuhn, R.A. 
Campbell, D.W. Goodman). 
Chapter 6. The Chemical Properties 
of Alloy Single Crystal Surfaces 
(B.E. Nieuwenhuys). Chapter 7. 
Promotion in Ammonia Synthesis 
(M. Bowker). Chapter 8. Promotion 
in the Fischer-Tropsch Hydrocarbon 
Synthesis (R.W. Joyner). Chapter 9. 
Promoters and Poisons in the 
Water-Gas Shift Reaction 

(C.T. Campbell). Chapter 10. Strong 
Metal-Support Interactions 

(J.P.S. Badyal). Index. 
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